Interactions of diphtheria toxin B-fragment with cells. Role of amino- and carboxyl-terminal regions.
The B-fragment of diphtheria toxin binds to cell surface receptors and facilitates entry of the enzymatically active A-fragment into the cytosol. The roles of the amino- and carboxyl-terminal regions of the B-fragment in interactions with the cell membrane were studied by measuring specific binding, insertion into membranes at low pH, and formation of cation-selective channels, as well as by toxicity measurements after association with active A-fragment. Deletion of the amino-terminal 12 amino acids of the B-fragment did not affect its ability to bind to receptors and to form ion channels at low pH, whereas both abilities were strongly impaired when one more amino acid (Trp206) was removed. Replacement of the amino-terminal 31 residues with an amphipathic sequence from human apolipoprotein A1 restored receptor binding but not ion channel formation. The binding to cells was virtually abolished when 9 residues were deleted from the carboxyl terminus. Deletion of only 4 residues or extension by 12 residues did not prevent specific binding, but reduced insertion, channel formation, and toxicity. Those deletions that reduced receptor binding ability increased the trypsin sensitivity of the B-fragment. The results indicate that the amino- and carboxyl-terminal regions of diphtheria toxin B-fragment are important for receptor binding, possibly because they contribute to keep the B-fragment in a binding-competent conformation. Small alterations in the carboxyl-terminal end reduced insertion, channel formation, and toxicity more than the ability of the B-fragment to bind to cells.